« Searching PAJ 



Ell 01 XI 1 / 2 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 10-173222 
(43)Date of publication of application : 26.06.1998 



(51)Int.CI. 


H01L 33/00 




(21)Application number : 08-326334 


(71)Applicant 


: ROHM CO LTD 


(22)Date of filing : 06.12.1996 


(72)Inventor : 


SONOBE MASAYUKI 






NAKADA SHUNJI 






SHAKUDA YUKIO 






TSUTSUI TAKESHI 






ITO NORIKAZU 



" 4 



(54) MANUFACTURE OF SEMICONDUCTOR LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the forward 
voltage of a semiconductor light emitting element by 
sufficiently activating a p-type layer composed of a 
gallium nitride- based compound semiconductor by 
annealing a transparent conductive film after the film is 
formed on the surface side of the p-type layer after a 
semiconductor layer is laminated upon the p-type layer. 
SOLUTION: Since a transparent conductive film, such as 
an ITO film 7b, etc., is provided on the surface side of a 
semiconductor layer, the ITO film 7 works as a 
protective film which prevents the evaporation of Ga, 
etc. On the other hand, when the ITO film 7b is formed 
on the surface of the semiconductor layer, etc., the ITO 
film 7b does not become a perfect oxide film, but is 
colored, and has such a property that the film 7b is 
combined with oxygen in the atmosphere and becomes a 
transparent perfect oxide film during heat treatment. 
Therefore, the film 7 is combined with O, etc., which is 
combined with the Mg-dopant in the semiconductor layer 

and sufficiently contributes to the activation of a p-type layer on which the ITO film 7 is 
provided when the p-type layer 5 is annealed. Therefore, a semiconductor light emitting element 
having a low forward voltage can be obtained. 



(i9)B*H^/f (jp) 02) & $\ ^ fft Q (a) (nmnmm'Am&n 

#IH¥10- 173222 



(43)&iSB ¥l£l0*p (1998) 6E26B 



(51)IntCL 8 




F I 




H 0 1 L 33/00 




H0 1L 33/00 C 














(71)fflKA 


000116024 










C22)dWB 


¥^8^(1996)12^6 0 










(72)SSW# 










&sw##KHi£^iirr2i#& d-a«5 














(72) 


























REH 3?8 








^Srtf*]ffCKSK««Br21#a D-Attc 














(74)ftSA 













(54) [&9J©£*M ¥^IBfe^©fife 



(57) imm] ^8,7b 

[SUB] ^?{btfi/^Amt^¥«<*a>6&Sp» 

nffJH 3 *$ ^O'pfJB 5 £^*f¥aI{*Jg£g 
ISO. mMpfcm<Dft\i{b<Dtc&<D7~-)iymZi : T'!> 

tc&cDpBmcommmic i top 7 bZi&mLtcmctn 
iiT~-)mmzn *>* 



1 




7 


ray 


3 




7 a 




4 




7 b 


I TOI 


5 




8 








9 


riffling? 




(2) 

1 

[trass i j s«±k? tit* >) v Amt&®>¥m& 
& h n 6 n mm** v p mm * ^ts^m^m zmm l . 

ifffB p JF2Jl©r£1£fb©fca6©7 - -;u*5S£f7 5 

p £Jl®&iiffJtca9J9ttjB«i$st u/cfg(CBfriBT- - 
;u»«*ff 5 c i %«p«i -r -B^aiftiBiaR^ow*. 
t 2 ] tt£a9§9ttK4>$ffitc 5 e> tc ^> 3 > 
8Mb? v \m*Wt feme WIBT - - **&S**t -5 

« i iffio^mw&ytm'Fvmm. io 

[ if tm 3 ] p»B39i3MIIii&8Ktt & m lc WusB p TfcJl 
1 £fctt 2 Be*B©¥ig##6:M^^©l*£. 
[0 00 1] 

v *> j**te&mmwmm sns < ag**» 6 it 
fbicmb<it, pjf5Ji©r--ji/Ma?:5a^fl t j^f^* 

^IBIHR^WSKWi-S. 20 
[0002] 

if&teo&m fit*. «e»©**«*-rs*»«^36 

•5. T&*>%. t77-(7lf2 1±(CfciMGaN 
* 1 6J&4M^i'77i2 2 lSTni©GaNAS 
xt**-> + ;MS;«;**ijfcn?&JS FJB) 2 3 

i. F¥+ f ^ ? FJl©^tt<fc 0 

4/hS<£67fc&6£S«>-5>ttfck fciAHInGaNI 
(IniGa ©it¥#il* ^ 0 n i> C t ?rH*t5, 
JtiTIHD) fc£1IM£ftfftl*>6ft*?£ttJI (IWfcJi) 2 30 
4i, pI©GaN*W?.pfi(^7'jFI) 2 5 

Lfcn^@2 3CD^ffiKlnWJ (TSP) 112 9*H8W6 
n^>Ci(C«t>3^§nrt>-S 0 nf5H2 3*>J: 

p 2 5 + y 7©EB D jZ^jm* ft ± 3 it -S 
S). t£ttJS2 3MICA 1 GaNS (A 1 <fc G a ©tte£:*>* 

[0003] CCDHire. pfl5ttMg*ih--^>F 40 

iLt F-e>y34rr Mg^-WW^A 

^) SfcttH £JS£0*>-J-<. Mg#0-?> 

gCC. 400-800-dgT'l 5-30^1S©7- 
--Mag^T-sT^S. C©Tx-;U^ii^f ^^(c. 
^ttHfr 6 G a ft £"©ffe©7c^**^J6 L£rl<><J: 5tc. 
SfcJiHC^ffim^^BSI^iKU&^J:^ S i 



4$gii¥l 0- 1 7 3 22 2 
2 

[0004] 

[*^»fcUJ:5£*4RH] l«*©J:5Cc. 7x- 
;ufi5F«:^ftJi©^Htc S iO, ^>SiN» &£*©&g| 
K*«W-Cffr>TI,»4fc«>, G a &£«a»tB±T4 

[000 5] *S&!litte©J:$&tt«K«#Ttt3ftfc 
[0006] 

«Jt©r£1*fe{b©fc«?>©7x-;U#iS;Hf 5 ^W*»363R 
^©Stffi-r*or, miiB^<*B>&ff)lUfc^©p^)i 

ommmicm^mmm^m.m l tcmc ubbt x - 

fCiO, ¥ii<*)l*©Ga&i'©ffe©7cm©^?:Ri5± 
•TSi^tc. SHJ»SKttfi£JgB#tc«^!tt®fbigJtCft 

m'POl&fttit'&U-p-?^. Ltcft-oX, pff^*©M 

-e©«tt^ b^jt^jctf t?n -5 . 

[0007] ccfcf-wm •> A^t^»*a«*<!: 

«. Ill 1^7C*©GaiV^7cS©N<!;©^b^5*/i:« 
m ^7c*©Ga©— g(5*5A 1 , I n^c<t'©f&©IIl m 
TtM t L tc 4 ©te <fc V/ & felt V S£tc^©N ©-SB 
*5P. As^C<»:©ffe©V^l7E^<?:^LMb^5*^^ 
£¥«ft*l>9. S/c, S^mjgitilTO, ^{bX 

x, K{b'r>y'^7A^c^•©^stt*^ , ). ^SE-fbufc 
[0008] mn?Mwmmm<Dm.wic ?6tc>"jn>t 

vimtl*. SiO, , SiN, . SiO, N, fc£-© 
S i ^OiJ^OVS/clJNiWb^-L/cte^^C^. 

[0009] mMmwmnmzmiz>ffiicmmpBm(D 

[00 10] 



(3) 

3 

[&w<Dmm<DBm am&&mi>toifitt& 
wo¥m#ftftm*<Dmm( l c'o^xt&wz-?z>. mix. 

[001 1 ] *«W©*i|»*l63IHR : f <Mtffi«. B IK' 
S*SftSJ:5K:. fcix(it7 7-{7 (Ah o, Mte 
H) &£"*>e>&S*« 1 ©II(CGaN*645ifi^ 
•;7rl2, n^DGaN^ftSnflS, rSttJl 10 
4, p|©A 1 GaNM^I*ifti5 aWi^Ga 

nji 5 b *> 6 % £ p 5 gjRxsui Lxmmxmm& 

*J^JSWS. fit. !SfEt»ffl0^fJH7a4M 
U $6(C-e©±K 1 TO!7 bttfOMmUUsJ: 
Cfla^Ottt^Wb^-fJRJR (S i N, ) Jii'CD^yn 
>HMt* » ffcJK*JBJ« OfcflMc . P 5 ©r£tt{b©;fc 
«>©T--^ffl4-r4c:t«:!^«As*5. S 
i N, ©— SB£|&£bT ITOI7 bJittiSBm© (p 

©— mzm&vrmBiLtcn&m3icT&nm (niws 20 

ffi) 9*JBfiSbn»4. CCT, ITOl7btt. T-=- 

[o 0 1 23 &mi±tcmm£tiz>mm#mi l z> tctx 

«GaN*i6ft-SfiS^9 7rJS2*S0 .0 1-0 .2 w 
mgSiiSSft. -31^7? KIi45n)gI3^1 
-5 izmUKitfXSft, K+> 

? -j K«©f *l<fc «3 fe/hS < ftSttfck fci^. 
ti I n G a N SHb£-$9¥aH**> 6 ft -SrSffil 4 # 0 . 0 
5~0.3ymga, pf©AlGaNM^9f#fi: 30 
Jf 5 afc<fc6f ; GaNJ15bJ!P6ft£p7l5Jt (i>5? F 

jd 5*so.2~i/imis, ^-n-enffi^assns 

Ci(C<fc<5^$tirc^ 0 pfI5BAlGa 
b&to¥m#m 5a£GaNJ15b<»: ©IgJIKft o 
T<,>-S#. * + ilT©KDiidt>^©*>6A 1 £^if 
@^SW6niCii!iWS b^tclsb-C. GaNJB/cWT 
fc<fct>„ nJtm3lChA 1 GaN&ft£«l¥«tt 

§ : SrtWtSl«:OTi < ):<, i/cCi^e^flk©^ 9-fb 
tf'J A^b^^^ftJl-p^fiS-rsci fcr#s 0 s 

vmmm-s? z> P n s^fliii© *> ©-c & ct i ». 

[0013] o|f(c. *^©*«^^;*^<DiSiSK 

[ooi 4)m®&mit¥$mi&m; (mocvds) 
«c«to. *-fVT*'x©H I t&K. h u^g=- -^^ 

(TMG) . T>*-T (NHj ) & i* ©SI&*' ^ t> J: 
<y t nJfJ«:T^)S^©K->'>'>h**XiL'T©S i H. & 
i'fcgM&L-c /ci*.^? WT*>6ft£gfil±K: 
4 0 0 - 6 0 0 "Cgg©&i&-C\ GaNH7!»6&-5fiS 50 



1 0- 1 7 322 2 

4 

yyM2^0 .0 1-0 .2 uingg, ISIOfflfiETn 
J&Dn&m FJB) 3 * 1 -5 MmflttiSSfiXS 

f£„ 3 etc K-A> h#*£±#>T. SJStfXibT 

h iMf^W^^A (felT. TM I n SrilJJD 
U I n G a N»ft£«J*»f**e>tt4J§tt»4 * 0 . 
05-0 .3 Mmftgf&J@|-r-5 0 

[0015] otit?. SI5**^©TM I n £ h <) * 
T^S-'t/A OUT. TMA£C>5) (C^IL. K-A 
>F*'XiLT->^D^y$yi-;l/7n'>^ (C 
PiMg) iSAlt, pI©AlGaNHt^!H^ 
&J15 a£0 . 1 -0 .5 ymflK. SeicSKJSJfctf* 
©TMA?:±a)Tpi©GaN15b?:0 .1-0.5/1 

[00 16] -e©fl fciitfNifciWu^W 
ft2-5 0 nm!IflaK»LTS/>*--r SCifciOS 
<Tjg93&^£JW17 a* 1 0~5 0nmlKfgL/, 
^■©affiCC I TOI7 b£0 . 1 -0 .2 uvam&nm-r 

a. ^(omm^hics \ n, &i*©«sie m^t 

"$*) ?;tWtpih'-^> h©?Stt{b©/c«!). 400- 
8 0 0-CggTl 5-3 0fm&<DT--}l>%ft5. 
[0017] OC^T. T**«*?&S-rS;fc«>n»Ji3 
^ffi-r^^^K. fllJBSftfc^ilW*)!©— fflSrttJR^ 

C©SiHL-fcn^B3©*S(CnfflISffi^i© 
T i te«fc?>*A 1 £-e*ve*l0 . 1 Aim^giO .3 wmfi 
S^oi^It^ i*cc J: 0 fiS^-T iCifciO. TSP* 
@9 ^Wsffrfh* 5 6{CpWmS©/c«f){cB^L/^t,^S 
i N, ttif®»aW©— »*»*0-C ITOl7b±(C 
T i tAu^n^niSlft^CifcJ:*), ±SP^ 

[0018] <fcia«. ;U^©i^ftB© 

*Mffl>JK I TOgltt^flWa?ia»MI*JHtt^n"C«r»4*: 
«>. *3W*«l©Gaftir©a!»6*|»±-r4«8aiiOr 
®f¥ffl*3fe»«:*te-r. I TOIB, mB&mts: 

©/cS), I T 01A51W 6*iT p &M<DT --AXSMifi 

l»-50&<h*£-fb^bTpJ&B©r£1^bK^#KiF^-r 
-e©J£m. P^B©ffita^fiTU. )ffl*^)E©fi 

[0019]«±J:^k:, i TO|g#T^-;UB#©¥ii 
^B©SS«£ OTfMTf C© I TO^©^ffitC 
$6tcSiN, ^£©«SS^W6nsc£«:J:f3. 
^SBfCc I TOM^#Hm©0^i^b^-T-5©?rR6 

&L-P?K\ Z<Dtc&. B5^©«fc^«c. 1 TOKDII 
«C$6tcS i N. %£*©«SM*ig:W6nSC«!:^. * 



[ 0 0 2 0 ] 2 6tc. IT OK«^mtt-C, j&HcMt 

**fc-TC I TOit^ittli 

Ut>*JU»iL»r*©**«Wr4fc«>«:B. I TOM 

0. Ni/Au, $/tfifu33i©cfc 5tt I n/N i /A u 
©»<,^&**MW. -e©±«C I TOglSHWSCiK 
«fc <3 . £&jR% ££¥*W*J1 £©&»*#*- 5 7 *&8t 
t ft 0 . ITOHB1 n-*6&l(& £' £ a»&*3iJg« 

om t *wxl* * jwb £ o r flsffl r -5 . 

[0 02 1 ] ft*. BU^©03f «j891i*ttJR& ur I T 

ttS i N, tW©S iO, ^>SiO, N, tt £'©->y 3 
>M{t* Wb«£ffl^£C £&-?#£„ 
[0 02 2 ] 

W6W©5»*] *»WCC.fctltt. I TOi*§8IiL: 



[HI ] 




1 S« 7 tt»y*JWB 

3 nJ&JS 7 a * 9 m 

4 ftftM 7 b lTOi 

5 pJtfB 8 pSISS 

9 ndSS 



(4) 1 0- 1 7 3222 

6 

^CCtfton. ffiftffi£3t#K{rF3tt£t £#r* 
4. ■€■©»*. JB#rSjSEE£TtfSC K 

[0ffi©fM*&l&9!] 

[01 ] **|l!©¥^«^^©-|OWKtt©»fSiK 

10 [02] ^©^ft^SJlHRT-O-Wfl^HJlBiWH-C* 
4. 

[two**!] 
1 S« 

3 n&M 

4 ftttd 

5 ptBJI 

7 ffitt**;Wi 
7a MZ^m 
7 b I TOM 
20 8 p fffl^S 
9 n{MS@ 



[02] 




«f51lT«MEffi^?«^Hr2aSfl6 a -Aft JR0ffi:&AISBGtiftmr2i#i& a -At* 



